Plutonium has six allotropic phases. The thermally induced transformations between these phases are typically characterized by thermal hysteresis (up to 50°C) and incomplete phase reversion [1] . By substituting as little as 1 atom of Ga per 50 atoms of Pu in the lattice symmetry, allotropic phases such as , , and allow a higher symmetry phase such as to form. Plutonium as it ages decays into an alpha particle and a uranium atom. Much is known about the alpha particle and its capture of two electrons to form a helium atom and coalescence in formation of helium bubbles; however, little is known of the uranium atom's final disposition. Figure 1 shows the phase diagram of plutonium and uranium. We propose to study uranium concentrations in new unalloyed alpha plutonium and aged unalloyed alpha plutonium (23 yrs. old) by performing electron probe microanalysis (EPMA) and attempt to answer the longstanding question of radiological ingrowth of uranium in plutonium. Figure 2 shows preliminary work indicating the localization of iron in grain boundary triple points. This is where uranium is anticipated to reside. The EPMA analysis involves collecting background corrected element distribution maps of 1280 1280 m areas with a resolution of 256 256 steps at 5 m intervals with a 5 m beam diameter with a relative precision of 10 percent at an expected concentration level of 0.5 wt. %.
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